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BASELINE SOIL AND GROUNDWATER QUALITY ASSESSMENT
SEATTLE CITY LIGHT LONG-TERM LEASE OPTION
SEATTLE, WASHINGTON

1.0 INTRODUCTION

This report contains Roy F. Weston Inc.’s (WESTON’s) findings from the baseline
soil and groundwater quality assessment for the Seattle City Light (SCL) long-
term lease option. The work was accomplished in accordance with our proposal
dated 10 April 1990, and as modified by The Boeing Company (Boeing) and
WESTON during the course of the field work.

1.1 Background

Boeing is evaluating an option to enter into a 50-year lease agreement with SCL
on property adjoining SCL's Duwamish substation at 10000 West Marginal Place
South. The undeveloped property is located on the Duwamish Waterway in
Seattle, Washington (Figure 1).

We understand that the property was undeveloped in the 1930s (as indicated by
aerial photographs) and that Corps of Engineers’ records indicate that dredged
sediment from the Duwamish Waterway was placed across the property in 1968.
We also understand that dredged sediment was placed in the east-central portion
of the property in 1985 from dredging of the Duwamish Yacht Club marina located
north of the property.

Analysis of soil samples collected from the 1968 fill on SCL property immediately
north of the lease option indicates that polychlorinated biphenyls (PCBs) and
pentachlorophenols (PCPs) were undetected (i.e., below 0.01 ppm), that the
samples were not state dangerous waste for halogenated hydrocarbons or poly-
cyclic aromatic hydrocarbons (PAHs), and that they were not EP toxic for metals
(Raven Systems & Research, Inc., 30 December 1987). Analysis of a composite soil
sample from the 1985 dredge fill on the lease option revealed concentrations of
0.05 mg/kg PCBs and less than 10 mg/kg halogenated hydrocarbons. The 1985
dredge fill sample also contained less than state-regulated concentrations of PAHs
and was not EP toxic for metals (Laucks Testing Laboratory, Laboratory

No. 90364, 18 July 1985).
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1.2 Purpose and Objectives

The purpose of this work is to support Boeing’s due diligence effort in assessing
the property and to provide a baseline for comparing and assessing soil and
groundwater quality conditions at the property after lease termination. The
purpose of the sampling and analytical program strategy was to minimize the
overall number of media samples, while maximizing the likelihood of detection of
organic compounds or metals in each media.

The soil and groundwater quality assessment was designed to achieve the follow-
ing objectives:

o Assess soil quality along the fence line of the substation for PCBs and chlori-
nated herbicides based on their potential use at the substation and potential
migration onto the lease property.

o Assess soil quality in the 1968 dredge fill for arsenic, barium, cadmium,
chromium, lead, mercury, selenium, sliver, copper, tin, and PAHs. These
parameters were selected based on the prevalent contaminants identified
elsewhere in the Duwamish Waterway area. Copper and tin were included
because of their potential adverse affects on aquatic life.

o Assess soil quality in the 1985 dredge fill for the ten metals, semivolatile
organic compounds, and PCBs. The full semivolatile scan (i.e., base/neutral/
acid extractable fractions) was recommended based on typical practices/
activities associated with marinas.

o Assess groundwater quality beneath the property for volatile organic com-
pounds (VOCs) and conventional water quality parameters. Groundwater was
analyzed for VOCs to assess potential releases of fuels or solvents from the
substation or other off-site sources and/or from the dredge fill. Conventional
parameters were sampled to assess baseline conditions and the influence, if
any, of seawater from the waterway.

1.3 Summary of Findings

Seven soil borings (6 to 20 feet deep) were drilled and sampled on the property on
17 and 18 April 1990. Composite soil samples from each boring were analyzed for
PAHs and metals. Samples from the 1985 dredge fill area were additionally
analyzed for PCBs. Low levels of a few PAHs and several metals were detected in
the soil samples at concentrations below the most stringent applicable regulations
(i.e., draft Washington Model Toxics Control Act Cleanup Regulations). PCBs
were not detected in the 1985 dredge fill samples.
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Three of the borings were completed as monitoring wells. The wells were sampled
for groundwater and analyzed for VOCs and selected conventional groundwater
quality parameters. Acetone, present at a very low concentration in one well, was
the only VOC detected in the samples.

Five composite surface soil samples were collected along the substation fence line
and analyzed for PCBs and chlorinated herbicides. Neither PCBs nor herbicides
were detected in any of the samples at detection limits that were well below
regulatory clean-up levels.

No regulated concentrations of organic compounds or metals were detected in
samples from the property. The low levels of PAHs and metals present in some of
the samples are probably representative of background concentrations in dredge
fill in the Duwamish industrial area.

No further sampling at the property is recommended.

WESTON performed this work and prepared this report in accordance with
generally accepted professional practices, related to the nature of the work
accomplished, for the exclusive use of Boeing for the specific application to the
proposed SCL property. No other warranty, expressed or implied, is made.

2.0 SITE ASSESSMENT
2.1 General Property Description

The property comprises approximately 20 acres of open grassy field. It is bounded
to the south by SCL's Duwamish substation, to the north by the Delta Marine
Industries facilities, to the east by the Duwamish Waterway, and to the west by
West Marginal Place South, a frontage road of Highway 99 (Figure 2). The west
and south portions of the property are crossed by several high-voltage power lines.
An open ditch runs along the west boundary of the property. Photographs of the
property are included in Appendix C.

The majority of the property is nearly level. A rectangular depression, approxi-
mately 200 feet on a side, is located in the east-central portion of the lease
property. The depression apparently marks the area filled with dredged sediment
in 1985. The depression appears to be an infilled impoundment in which dredged
sediment was placed and allowed to drain.

An area of seasonally ponded water was located in the central portion of the
property and noticeably decreased in size during the course of the site
investigation. v
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The easternmost portion of the property along the Duwamish Water contains
several exposures of milled lumber debris mixed with sandy and clayey silt fill.
The lumber-containing fill appears to be a separate fill unit from the 1968 or 1985
fills, although this is uncertain because the relationship between the fill units
along the waterway is obscured by vegetation and recent sedimentation. Several
decayed pilings are present along the waterway shoreline.

2.2 Subsurface Stratigraphy

Seven soil borings were drilled on the property (Figure 2). Three of the borings,
designated MW-1 through MW-3, were drilled to a depth of approximately 20 feet
using a mechanical drill rig and were completed as monitoring wells on 17 April
1990. Four of the borings, designated B-1 through B4, were drilled to depths of 6
to 10 feet using hand-auger techniques. Borings B-3 and B4 were located in the
1985 dredge fill area. All of the other borings were completed in the 1968 dredge
fill area. A discussion of drilling, sampling, and decontamination procedures used
at the site are provided in Appendix A. Exploration logs of the borings are also
presented in Appendix A.

The subsurface investigation indicates that the property is underlain by approxi-
mately 5 to 10 feet of stratified, heterogeneous fill that, in turn, overlies alluvium
of the Duwamish River floodplain (Figure 3). Apart from the man-made levee
along the present bank of the Duwamish Waterway, the fill appears to thicken
progressively westward across the property. The fill is thinnest (5.5 to 6.2 feet) in
the topographic depression in the east portion of the property that apparently
coincides with the limits of the 1985 dredge fill.

Relatively little lithologic or textural difference was noted between the 1968 and
1985 fills. The fill is composed predominantly of crudely layered silty sand and
clayey silt. The upper 1 to 4 feet of the fill is typically a loose to medium-dense,
moist, brown, silty sand. Dense, black, carbonaceous, fine sand and stiff, black,
clayey silt typically occur beneath the surface layer. The black sand and silt often
contain abundant wood fragments. In some borings, a saturated, gray, well-
graded sand layer 0 to 4 feet thick occurs at or near the base of the fill.

Fill overlying alluvium was also observed in an eroded exposure along the west
bank of the Duwamish Waterway. Very abundant milled lumber debris occurs in
a sandy to clayey matrix at low elevations along the bank and may be a separate
fill unit from the 1968 and 1985 dredge fill units described here.

Alluvium underlying the fill consists of approximately 2 to 3 feet of gray, mottled,

massive, clayey silt that often contains plant fragments. Below the mottled clayey
silt is a 1.5- to 4-foot-thick unit composed of thinly bedded, gray and brown, clayey
silt and fine sand. In the three deepest borings, (i.e., MW-1, MW-2, and MW-3), a
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minimum of 3 to 7 feet of saturated, gray sand is present at the base of the
explorations. The total thickness of this sand unit at the site is not known
because it was not fully penetrated by any of the borings. The alluvium is inter-
preted to be fine-grained bioturbated and stratified overbank deposits and coarser
channel sands of the Duwamish River.

2.3 Groundwater

Groundwater was encountered in all seven borings. A discontinuous, water-
bearing zone occurred within the lower portion of the fill unit in Borings MW-1,
B-1, B-2, B-3, and B-4. Depth to water varies from 3 to 6.5 feet below ground
surface. This upper water-bearing zone results from the contrasting permeability
of the fill sand and the underlying fine-grained unit that retards downward
migration of groundwater. The water-bearing zone within the fill immediately
overlies the massive, mottled, clayey silt unit of the native alluvium. Well MW-1
is screened across this water-bearing zone within the fill. Water-bearing zones
within the fill were not observed in the borings for Wells MW-2 and MW-3.

A second water-bearing zone occurs within the sand unit that is located below a
depth of approximately 13 feet in the sandy alluvium. This deeper water-bearing
zone extends beneath the property and may be in hydraulic communication with
the Duwamish Waterway. Wells MW-2 and MW-3 are both screened within this
unit. Depth to water in this unit varied from 11.6 feet at Well MW-2 to 15.8 feet
at Well MW-3. Groundwater flow direction in this unit could not be determined
because three water level measurement points were not available. Groundwater
flow at the site is most likely northeastward towards the Duwamish Waterway.

Based on the difference in water levels between Well MW-1 and Wells MW-2 and
MW.3, the saturated zones within the fill and the alluvium do not appear to be
connected.

2.4 Sampling Along the SCL Substation Fence Line

Five composite surface samples were collected along the north side of the fence
separating the SCL substation from the lease option property. A discussion of the
specific sampling and decontamination procedures used is provided in Appendix A.
The ground surface along the fence line is covered with approximately 2 to

4 inches of clean, coarse gravel. The underlying soil consisted of grayish brown,

slightly silty sand fill. No staining of or odors from the soil were noted during
sampling. Analytical results for the samples are presented in Section 3.
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3.0 ANALYTICAL RESULTS

All samples were analyzed by Laucks Testing Laboratories, Seattle, Washington.
Complete analytical results are presented in Appendix B and Tables 1 through 8.
A summary of those analytes detected is presented in Table 9.

3.1 1968 Dredge Fill Area

Subsurface soil samples composited from the five borings in the 1968 dredge fill
area (i.e., Borings MW-1, MW-2, MW-3, B-1, and B-2) were analyzed for PAHs and
metals. The high molecular weight PAH compound benzo(a)pyrene was detected
in three of the five boring samples (MW-1, MW-3, and B-1) at concentrations of 96
to 340 ug/kg. Pyrene was detected in only one boring sample (MW-3) at a concen-
tration of 74 ug/kg. Bis(2-ethylhexyl)phthalate was detected in all five boring
samples at concentrations of 87 to 490 ug/kg. No other base/neutral-extractable
semivolatile compounds were detected in the composite samples from each boring.

Several metals were detected in each of the five boring samples. Metal concentra-
tions in the samples are well within the ranges observed in natural soils by
WESTON personnel in the Puget Sound region.

3.2 1985 Dredge Fill Area

Subsurface soil samples composited from the two borings in the 1985 dredge fill
area (i.e., Borings B-3 and B-4) were analyzed for PCBs, semivolatile organic
compounds, and metals. PCBs were not found in the samples at detection limits
that range from 80 to 210 ug/kg. The PAH compounds fluoranthene (70 ug/kg),
phenanthrene (53 ug/kg), pyrene (86 ug/kg), and benzo(a)pyrene (250 ug/kg) were
detected in the sample from Boring B-3. Bis(2-ethylhexyl)phthalate was detected
in the samples from both borings at concentrations of 440 and 380 ug/kg. No
other semivolatile organic compound was detected in the sample from Boring B-4.
Several metals were detected in the two boring samples. The concentration of
mercury in the sample from Boring B-3 (0.51 ug/kg) appears to be slightly elevated
with respect to the typical range found in natural soils of the Puget Sound region.
All other metal concentrations in the two samples are well within the ranges
observed in natural soils by WESTON personnel in the Puget Sound region.

3.3 Groundwater

The three groundwater samples collected from Wells MW-1, MW-2, and MW-3 on
26 April 1990 were analyzed for VOCs and selected conventional water quality
parameters (i.e., alkalinity, chloride, sulfate, sodium, iron, manganese). The only

VOC detected in any of the water samples was acetone, at a concentration of
8 ug/l in Well MW-1.
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TABLE 1

SUBSURFACE SOIL SAMPLES - TOTAL METALS

1968 AND 1985 DREDGE FILL AREAS
SEATTLE CITY LIGHT LEASE OPTION

Sample*

Analyte MW=1 MW=-2 MW-=3 B-1 B-2 B-3 B-4
Arsenic 4.9 4.2 7.5 5.9 4.8 8.7 5.6
Barium 50.0 76.0 67.0 56.0 42.0 74.0 50.0
Cadmium 1.0 1.3 1.3 0.9 05 u 1.2 0.6
Chromium 15.0 17.0 20.0 13.0 12.0 18.0 13.0
Copper 20.0 36.0 36.0 19.0 17.0 33.0 20.0
Lead 7.3 15.0 16.0 8.7 8.2 17.0 74 -
Mercury 0.1 u 01 u 024 0.1 u 01 u 051 0.1 u
Selenium 05 v 05 u 0.8 0.5 05 u 0.5 0.5 u
Silver 1.0 u 1.0 u 10 u 10 u 1.0 u 1.0 1.0 u
Tin 500 u 50.0 u 50.0 u 50.0 u 50.0 u 50.0 50.0 u
*Parts per million (mg/kg), dry basis.
u - indicates the analyte of interest was not detected,

to the limit of detection shown.
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(Base/Neutral Fractions of Semivolatile Extractables)

TABLE 2

SUBSURFACE SOIL SAMPLES - PAHs

1968 DREDGE FILL AREA
SEATTLE CITY LIGHT LEASE OPTION
Sample*
Analyte MW-=1 MW-2 MW-3 B-1 B-2
Aniline 200 u 210 u 230 u 220 u 210 u
Bis(2-Chloroethyl)Ether 39 u 43 u 45 u 43 u 41 u
1,3-Dichlorobenzene 39 u 43 u 45 u 43 u 41 u
1,4-Dichlorobenzene 39 u 43 u 45 u 43 u 41 u
1,2-Dichlorobenzene 39 u 43 u 45 y 43 u 41 u
Bis(2-Chloroisopropyl)Ether 39 u 43 u 45 u 43 u 41 u
N-Nitroso-Di-n-Propylamine 39 u 43 v 45 u 43 u 41 u
Hexachloroethane 79 u 86 u 80 u 87 u 83 u
Nitrobenzene 39 u 43 u 45 u 43 u 41 u
Isophorone 39 u 43 u 45 u 43 u 41 u
Bis(2-Chloroethoxy)Methane 39 u 43 u 45 u 43 u 41 u
1,2,4-Trichlorobenzene 39 u 43 u 45 u 43 u 41 u
Naphthalene 79 u B6 u 90 u 87 u 83 u
4-Chloroaniline 39 u 43 u 45 u 43 u 41 u
Hexacholrobutadiene 39 u 43 u 45 u 43 u 41 u
2-Methyinaphthalene 39 u 43 u 45 u 43 u 41 u
Hexachlorocyclopentadiene 79 u 86 u 90 u 87 u 83 u
2-Chloronaphthalene 3% u 43 u 45 u 43 u 41 u
2=-Nitroaniline 79 u 86 u 90 u 87 u 83 u
Dimethyl Phthalate 39 u 43 u 45 u 43 u 41 u
Acenaphthylene 39 u 43 u 45 v 43 u 41 u
2,6-Dinitrotoiuene 79 u 86 u 90 u 87 u 83 u
3-Nitroaniline 200 u 210 u 230 u 220 u 210 u
Ancaphthene 39 u 43 u 45 u 43 u 41 u
Dibenzofuran 39 u 43 u 45 u 43 u 41 u
2,4-Dinitrotoluene 79 u 86 u 90 u 87 u 83 u
*Parts per million (mg/kg), dry basis.
u - indicates the analyte of interest was not detected,
to the limit of detection shown.
SCL 04841
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TABLE 2 (Continued)
SUBSURFACE SOIL SAMPLES - PAHs
(Base/Neutral Fractions of Semivolatile Extractables)
1968 DREDGE FILL AREA
SEATTLE CITY LIGHT LEASE OPTION

Sample*

Analyte MW-1 MW-2 MW-3 B-1 B-2
Diethyl Phthalate 39 u 43 u 45 u 43 u 41 u
4-Chlorophenyl-Phenylether 39 u 43 u 45 u 43 u 41 u
Fluorene 39 u 43 u 45 u 43 u 41 u
4-Nitroaniline 79 u 86 u 90 u 87 u 83 u
N-Nitrosodiphenyiamine 39 u 43 u 45 u 43 u 41 u
1,2-Diphenylhydrazine 79 u 86 u 80 u 87 u 83 u
4-Bromophenyi-Phenylether 79 u 86 u 90 u 87 u 83 u
Hexachlorobenzene 39 u 43 u 45 u 43 u 41 u
Phenanthrene 39 u 43 u 45 u 43 u 41 u
Anthracene 39 u 43 u 45 u 43 u 41 u
Di-n-Buty! Phthalate 39 u 43 u 45 u 43 u 41 u
Fluoranthene 39 u 43 u 45 u 43 u 41 u
Pyrene 39 u 43 u 74 43 u 41 u
Benzidine 980 u 1100 u 1100 u 1100 u 1100 u
Butyibenzyiphthalate 39 u 43 u 45 u 43 u 41 u
3.3'Dichiorobenzidine 390 u 430 u 450 u 430 u 410 u
Benzo(a)Anthracene 39 u 43 u 45 u 43 u 41 u
Chrysene 39 u 43 u 45 u 43 u 41 u
Bis(2-Ethylhexyl)Phthalate 87 160 340 390 490
Di-n=-Octyl Phthalate 39 u 43 u 45 u 43 u 41 u
Benzo(b)Fiuoranthene 79 u 86 u 90 u 87 u 83 u
Benzo(k)Fluoranthene 79 u 86 u 80 u 87 u 83 u
Benzo(a)Pyrene 96 86 u 340 140 83 u
Indeno(1,2,3-cc)Pyrene 79 u 86 u 80 u 87 u 83 u
Dibenzo(a,h)Anthracene 79 u 86 u 90 u 87 u 83 u
Benzo(g,h,i)Perylene 79 u 86 u 90 u 87 u 83 u
*Parts per billion (ug/kg), dry basis.
u - Analyte of interest was not detected, to the limit of detection shown.
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TABLE 3

SUBSURFACE SOIL SAMPLES - SEMIVOLATILE ORGANIC COMPOUNDS
(Base/Neutral/Acid Fractions of Semivolatile Extractables)

1985 DREDGE FILL AREA
SEATTLE CITY LIGHT LEASE OPTION
Sample*
Analyte B-3 B-4
Phenol 44 u 43 u
Aniline 220 u 220 u
Bis(2-Chloroethyl)Ether 44 u 43 u
2-Chlorophenol 44 yu 43 u
1,3-Dichlorabenzene 44 u 43 u
1,4-Dichlorobenzene 44 43 u
Benzyl Alchohol 44 u 43 u
1,2-Dichiorobenzene 44 u 43 u
2-Methyiphenol 44 u 43 u
Bis(2-Chloroisopropyl)Ether 44 u 43 u
4-Methylphenol 44 u 43 u
N-Nitroso-Di-n-Propylamine 44 u 43 u
Hexachloroethane 89 u 87 u
Nitrobenzene 44 u 43 u
Isophorone 44 u 43 u
2-Nitrophenol 89 u 87 u
2,4-Dimethyiphenol 44 u 43 u
Benzoic Acid 1100 u 1100 u
Bis(2-Chloraethoxy)Methane 44 u 43 u
2,4-Dichiorophenol 89 u 87 u
1,2,4-Trichlorobenzene 44 u 43 u
Naphthalene 89 u 87 u
4-Chloroaniline 44 u 43 u
Hexachlarbutadiene 44 u 43 u
4-Chloro-3-Methylphenol 89 u 87 u
2-Methyinaphthalene 44 u 43 u
Hexachlorocyclopentadiene 89 u 87 u
*Parts per billion (ug/kg), dry basis.
u - Analyte of interest was not detected, to the limit of detection shown.
SCL 04843
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TABLE3 (Continued)
SUBSURFACE SOIL SAMPLES - SEMIVOLATILE ORGANIC COMPOUNDS
(Base/Neutral/Acid Fractions of Semivolatile Extractables)

1985 DREDGE FILL AREA
SEATTLE CITY LIGHT LEASE OPTION
Sample*
Analyte 8-3 B-4
2.4,6~Trichlorophenol 88 u 87 u
2.4,5-Trichlorophenol 8% u 87 u
2-Chloronaphthaiens 44 ¢ 43 u
2-Nitroaniline 83 u 87 u
Dimethyl Phthalate 44 u 43 u
Acenaphthylene 44 u 43 u
2,6-Dinitrotoluene 89 u 87 u
3-Nitroaniline 220 u 220 u
Acenaphthene 44 u 43 u
2,4-Dinitrophenol 440 u 430 u
4-~Nitrophenol 440 u 430 u
Dibenzofuran 44 u 43 u
2,4-Dinitrotoluene 89 u 87 u
Diethyi Phthalate 44 u 43 u
4-Chlorophenyi-Phenylether 44 u 43 u
Fluorene 44 u 43 u
4-Nitroaniline 83 u 87 u
4,6-Dinitro~-2-Methylphenol 440 u 430 u
N-Nitrosodiphenylamine 44 u 43 u
1,2-Diphenylhydrazine 89 u 87 u
4-Bromophenyl-Phenylether 89 u 87 u
Hexachlorobenzene 44 u 43 u
Pentachlorophenol 440 u 430 u
Phenanthrene 53 43 u
Anthracene 44 u 43 u
Di-n-Butyl Phthalate 44 u 43 u
*Parts per billion (ug/kg), dry basis.
u - Analyte of interest was not detected, to the limit of detection shown.
SCL 04844
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TABLE 3

(Continued)
SUBSURFACE SOIL SAMPLES - SEMIVOLATILE ORGANIC COMPOUNDS
(Base/Neutral/Acid Fractions of Semivolatile Extractabies)

1985 DREDGE FILL AREA
SEATTLE CITY LIGHT LEASE OPTION

Sample*

Analyte B-3 B-4
Fluoranthene 70 43 u
Pyrene 86 743 u
Benzidine 1100 u 1100 u
Butylbenzyiphthalate 44 u 43 u
3,3'Dichiorobenzidine 440 u 430 u
Benzo(a)Anthracene 44 u 43 u
Chrysene 44 u 43 u
Bis(2-Ethylhexyl)Phthalate 440 380
Di-n-Octyl Phthalate 44 u 43 u
Benzo(b)Fluoranthene 89 u 87 u
Benzo(k)Fluoranthene 89 u 87 u
Benzo(a)Pyrene 250 87 u
Indeno(1,2,3~cd)Pyrene 89 u 87 u
Dibenzo(a,n)Anthracene 89 u 87 u
Benzo(g,h.i)Perylene 88 u 87 u
*Parts per billion (ug/kg), dry basis.
u - Analyte of interest was not detected, to the limit of detection shown.
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TABLE 4

SURFACE SOIL SAMPLES - PESTICIDES AND PCBs

1985 DREDGE FILL AREA

SEATTLE CITY LIGHT LEASE OPTION

Sample*

Analyte B-3 B=4
alpha-8HC 11.0 u 10,0 u
beta-BHC 11.0 u 100 u
delta-BHC 110 u 10.0 u
gamma-BHC (lindane) 110 u 10.0 u
Heptachlor 110 u 10,0 u
Aldrin 110 u 10.0 u
Heptachlor epoxide 11.0 u 100 u
Endosulfan | 110 u 10.0 u
Dieldrin 210 u 210 u
4,4'-DDE 210 u 21.0 u
Endrin 210 u 210 u
Endosulfan il 210 u 21.0 u
4,4'-DDD 210 u 210 u
Endosulfan sulfate 210 u 210 u
4,4'-DDT 210 u 21.0 u
Methoxychlor 1100 u 100.0 u
Endrin ketone 210 u 210 u
alpha-Chlordane 1100 u 100.0 u
gamma-Chlordane 110.0 v 100.0 u
Toxaphene 210.0 u 2100 u
Arochlor=1016 110.0 u 100.0 u
Arochlor-1221 110.0 u 100.0 u
Arochlor-1232 110.0 u 100.0 u
Arochlor-1242 110.0 u 100.0 u
Arochlor-1248 110.0 u 100.0 u
Arochlor-1254 210.0 u 210.0 u
Arochlor-1260 210.0 uu 210.0 u
* Parts per billion (ug/kg), dry basis.
u - Analyte of interest was not detected, to the limit of detection shown.

SCL 04846
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TABLE 5
GROUNDWATER SAMPLES - VOLATILE ORGANIC COMPOUNDS
SEATTLE CITY LIGHT LEASE OPTION

Analyte

Sample*

MW-1

MW-2

MW-3

Chloromethane
Bromomethane

Vinyl Chloride
Chloroethane

Methylene Chloride
Acetone

Carbon Disulfide
1,1-Dichlorcethene
1,1=Dichloroethane
Trans-1,2-Dichloroethene
Cis-1,2-Dichioroethene
Total 1,2-Dichloroethene
Chloroform

2-Butanone
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1,2=-Dichioropropane
Trichloroethene

Benzene
Dibromochloromethane
1,1,2-Trichloroethane
Bromoform
4-Methyi-2-Pentanone
2-Hexanone
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene

Chlorobenzene
Trans-1,3-Dichloropropene
Ethyibenzene
Cis-1,3-Dichioropropene
Stryrene

Total Xylene

.A-L@-AQ)Q.A.A@QQ-A.A“.A-A-;—A-L—s..n-sw—.-sd-t-l-h—nm-‘m-l-ld

cCcoCccCccC

CﬂCCCCCcCCCCCCCCCCCCCCCCCCCCCC

.A_AQ_‘(,)“_A_AQQ@_A_-Q.._A-A_I_a-L-s..a(,)-A.._A_a_A-s_nql-A(‘,_A_n_A

CCCCCCCcCCCCCCECCC::C:::C:ECC:CCCC:C

-ﬁ-‘w-bw(n-‘-smwu-l_am..n_g_n_l.a_a_n_au_;_;_a.a_a_.n_am_.u_;_n_;

CCC::CCC.CCCCCCCCC:CC:CCECCCCCCCECC:C

* Results in ug/L

u - indicates the analyte of interest was not detected, to the limit of detection shown.
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GROUNDWATER SAMPLES - CONVENTIONAL PARAMETERS

TABLE 6

SEATTLE CITY LIGHT LEASE OPTION

Sample*
Analyte MW-1 MW-2 MW-3
Chioride 150.0 1400.0 18.0
Iron 4.8 30.0 6.0
Managanese 0.30 3.8 0.23
Sodium 440.0 1300.0 210.0
Sulfate as SO4 43.0 3.0 15.0
Total Alkalinity as CaCO3 690.0 1100.0 310.0
* Results in mg/L
SCL 04848
18
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TABLE 7
SURFACE SOIL SAMPLES - PESTICIDES AND PCBs
SUBSTATION FENCE LINE AREA
SEATTLE CITY LIGHT LEASE OPTION

Sample*
Analyte §8-1 §8-2 SS-3 8S-4 88-5
alpha-BHC 8.7 u 87 u 88 u 8.6 u 8.6 u
beta-BHC 87 u 8.7 v 88 u 8.6 u 86 u
delta-BHC 87 u 8.7 u 88 u 86 u 86 u
gamma-BHC (lindane) 87 u B7 u 88 u 86 u 86 u
Heptachlor 87 u 8.7 u 88 u 86 u 8.6 u
Aldrin 8.7 u 87 u 88 u 86 u 8.6 u
Heptachlor epoxide 87 u 87 u 88 u 86 u 86 u
Endosulfan | 8.7 u 87 u 88 u 86 u 8.6 u
Dieldrin 17.0 u 170 u 18.0 u 17.0 u 17.0 u
4,4'-DDE 170 u 170 u 18.0 u 170 u 170 u
Endrin 17.0 u 170 u 180 u 17.0 u 17.0 u
Endosulfan Il 170 u 170 u 18.0 u 170 u 17.0 u
4,4'-DDD 170 u 17.0 u 180 u 170 u 170 u
Endosulfan suifate 170 u 17.0 u 180 u 17.0 u 17.0 u
4,4'-DDT 170 u 17.0 u 180 u 170 u 17.0 u
Mathoxychlor 870 u 87.0 u 88.0 u 86.0 u 86.0 u
Endrin ketone 170 u 170 u 180 u 170 u 17.0 u
alpha-Chlordane 87.0 u 87.0 u 88.0 u 86.0 u 86.0 u
gamma=-Chlordane 87.0 u 87.0 u 88.0 u 86.0 u 86.0 u
Toxaphene 170.0 u 170.0 u 180.0 u 170.0 u 170.0 u
Arochlor-1016 87.0 u 87.0 u 88.0 u 86.0 u 86.0 u
Arochlor-1221 87.0 u 870 u 88.0 u 86.0 u 86.0 u
Arochlor-1232 87.0 u 870 u 88.0 u 86.0 u 86.0 u
Arochlor-1242 87.0 u 87.0 u 88.0 u 86.0 u 86.0 u
Arochlor-1248 87.0 u 87.0 u B88.0 u 86.0 u 86.0 u
Arochlor-1254 170.0 u 170.0 u 180.0 u 170.0 u 170.0 u
Arochlor-1260 170.0 u 170.0 u 180.0 u 170.0 u 170.0 u
* Parts per billion (ug/kg), dry basis.
u - Analyte of interast was not detected, to the limit of detection shown.

SCL 04849
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TABLE 8
SURFACE SOIL SAMPLES - CHLORINATED HERBICIDES
SUBSTATION FENCE LINE AREA
SEATTLE CITY LIGHT LEASE OPTION

Sample*
Analyte 58-1 §S-2 SS-3 SS—4 SS-5
2,4-D 11.0 u 1.0 u 110 u 11.0 u 1.0 u
2.4,5-T 54 u 55 u 55 u 55 u 5.4 u
2,4,5-TP 54 u 55 u 55 u 5.5 u 5.4 u

* Parts per billion (ug/kg), dry basis.
u - indicates the analyte of interest was not detected,
to the limit of detection shown.

20
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IABLE 9
SUMMARY OF ANALYTES DETECTED
SEATTLE CITY LIGHT LEASE OPTION

Soil Water
Analyte Units MW-1 MW-2 MW-3 B-1 B-2 B-3 B-4 §SS-1 S§-2 §5-3 §S-4 §S-5 MW-1 MW-2 MW-3
Volatile Organic Compounds
Acetone ug/l NA NA NA NA NA NA NA NA NA NA NA NA 8 5u 5u
Semivolatile Compounds
Fluoranthene uglkg 39u 43u  45u 43u  41u 70 43u NA NA NA NA NA NA NA NA
Phenanthrene ug/lkg 39u 43u  45u 43u  41u 63 43u NA NA NA NA NA NA NA NA
Bis(2-ethylhexyl)phthalate ug/kg 87 160 340 390 490 440 380 NA NA NA NA NA NA NA NA
Pyrene ug’kg 39%u  43u 74 43u 41 86 43u NA NA NA NA NA NA NA NA
Benzo(a)pyrene ug/kg 96 86u 340 140 83u 250 87u NA NA NA NA NA NA NA NA
Metals
Arsenic -4 mgkg 4.9 4.2 7.5 59 4.8 8.7 5.6 NA NA NA NA NA NA NA NA
Barium - mg/kg 50 76 67 56 42 74 50 NA NA NA NA NA NA NA NA
Cadmium 2 mg/kg 1.0 1.3 1.3 09 0.5u 1.2 0.6 NA NA NA NA NA NA NA NA
Chromium & mg/kg 15 17 20 13 12 18 13 NA NA NA NA NA NA NA NA
Coppe: L mg/kg 20 36 36 19 17 33 20 NA NA NA NA NA NA NA NA
Lead mg/kg 7.3 15 16 8.7 8.2 17 74 NA NA NA NA NA NA NA NA
Mercury mglkg O.1u O.tu 024 O0.1u Otu 051 O.1u NA NA NA NA NA NA NA NA
Selenium mg/kg 0.5u 0.5u 0.8 0.5 0.5u 0.5 0.5u NA NA NA NA NA NA NA NA
Conventional Paramenters
Chloride mgl/l NA NA NA NA NA NA NA NA NA NA NA NA 150 1400 19
Sulfate mg/i NA NA NA NA NA NA NA NA NA NA NA NA 43 3 15
Alkalinity mgi NA NA NA NA NA NA NA NA NA NA NA NA 690 1100 310
Iron mg/l NA NA NA NA NA NA NA NA NA NA NA NA 4.8 30 6.0
Manganese mg/l NA NA NA NA NA NA NA NA NA NA NA NA 0.30 38 0.23
Sodium mg/t NA NA NA NA NA NA NA NA NA NA NA NA 440 1300 210

NA - Sample not analyzed for this analyte
u - Compound was not detected; associated value is the sample detection limit.




A

-

All of the conventional water quality parameters were detected at low to moderate
concentrations. Chloride concentrations were highest at Well MW-2 (1400 mg/1)
indicating brackish conditions in the native sand aquifer at that location and some
influence from the saltwater wedge in the adjacent Duwamish Waterway. Iron,
manganese, sodium, and total alkalinity are also highest at Well MW-2. Field
measurements indicate the groundwater has a pH of 7.0 to 7.1.

3.4 SCL Substation Fence Line Area

The five surface soil samples collected along the SCL substation fence line were
analyzed for pesticides, PCBs, and three chlorinated herbicides. The five samples
did not contain detectable concentrations of any of these compounds at detection
limits of 8.6 to 180 ug/kg for pesticides, 86 to 170 ug/kg for PCBs, and 5.4 to

11.0 ug/kg for herbicides.

4.0 DISCUSSION
4.1 1968 Dredge Fill Area

The 1968 dredge fill contained low concentrations of PAHs and metals. Total
PAHSs concentrations (140 to 414 ug/kg) in composite samples from the fill were
below the draft soil clean-up levels for total carcinogenic PAHs specified in the
Washington State Model Toxics Control Act (MTCA) Cleanup Regulations

(1.0 mg/kg) (9 March 1990). These PAH concentrations are probably representa-
tive of background PAH concentrations of dredge fill in the Duwamish industrial
area.

Total metals concentrations in the 1968 fill samples are well below draft MTCA
soil clean-up levels and are at concentrations so low they will not fail EP toxicity
criteria.

4.2 1985 Dredge Fill Area

The 1985 dredge fill also contained low concentrations of PAHs and metals. PCBs
were not detected in either composite fill sample at detection limits that are well
below the most stringent PCB clean-up standards. Several PAHs were detected in
the composite soil sample from Boring B-3 at a total concentration of 549 ug/kg.

Again, this concentration is below the draft MT'CA clean-up standard for PAHs in
soil.

Total metals concentrations in the 1985 fill samples were well below MTCA clean-
up levels. Although the concentration of mercury (0.51 mg/kg) in the composite
sample from Boring B-3 is slightly elevated above the typical range for natural
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soils, it is still below the draft MTCA clean-up level for mercury in soil
(1.0 mg/kg).

4.3 Groundwater

No volatile organic compounds were detected in groundwater at the site, except
acetone, at a very low concentration (8 ug/l) in the sample from Well MW-1.
Acetone is a common laboratory contaminant and its presence in sample MW-1
may be a laboratory artifact, although it was not found in the associated labora-
tory blank.

Chloride, iron, and manganese concentrations (1,400 mg/L, 30 mg/L, 3.8 mg/L,
respectively) at Well MW-2 exceed Washington secondary maximum contaminant
levels (SMCLS) for these constituents (SMCLS: chloride = 250 mg/]; iron =

0.3 mg/l; manganese = 0.05 mg/l). The SMCLS for iron and manganese are also
exceeded by samples from Wells MW-1 and MW-3.

4.4 SCL Substation Fence Line Area

PCBs, pesticides, and herbicides were not detected in composite surface soil
samples collected from beneath decorative gravel along the substation fence line.
The detection limits reported for these compounds are well below their respective
regulatory clean-up levels. The fresh appearance of the decorative gravel along
the fence line and the uniform nature of the sandy soil beneath suggests that they
have been placed within the last few years.

5.0 RECOMMENDATIONS

Based on the results of the baseline soil and groundwater quality assessment, no
further sampling at the SCL long-term lease option property is recommended.

Boeing should maintain a copy of this baseline report in appropriate files so that it
is available for reference at the time of the lease termination.

Because 2-inch-diameter PVC monitoring wells are not anticipated to remain
functional for the entire 50-year term of the lease, and because the risk of well
damage during building construction is relatively high even with traffic protection
posts in place, the three monitoring wells installed on the property should be
abandoned in accordance with Chapter 173-160 of the Washington Administrative
Code prior to the initiation of construction activities.

If the monitoring wells are left in place, any further groundwater sampling or well
redevelopment should be conducted by qualified personnel.

SCL 04853
RFW527 23
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APPENDIX A
FIELD PROCEDURES

The program of surface and subsurface explorations for this project included
drilling three shallow mechanical auger borings completed as monitoring wells,
advance and sampling of four hand-auger borings and collection of five surface
samples. The results of our exploration program are presented on the exploration
logs and well completion diagrams within this Appendix. The exploration logs are
a representation of our interpretation of the drilling, sampling, and testing
information. The depth where the soils or characteristics of the soils changed is
illustrated. The change may be gradual.

Soil samples recovered in the explorations were visually classified (ASTM D 2488)
in the field and described in general accordance with the method presented on
Figure A-1 (ASTM D 2487). A explanation for the field exploration logs defining
symbols and abbreviations utilized is also presented on Figure A-1.

The exploration locations are presented on Figure 1. The explorations were
located in the field by hand taping or pacing from existing physical features. The
approximate ground surface elevation at the exploration locations, as presented on
the exploration logs, is an estimate.

Auger Borings

A total of three hollow-stem auger borings, designated MW-1 through MW-3, were
drilled on 17 April 1990. The borings were completed to depths ranging from 19
to 20 feet below the ground surface. The borings were advanced with truck-
mounted drill rigs under subcontract to WESTON using 4-inch-inside-diameter
hollow-stem auger. The drilling was accomplished under the continuous observa-
tion of an engineering geologist from our firm. Detailed field logs were prepared
of each boring.

Samples were obtained on 2-1/2- to 5-foot depth intervals using the Standard
Penetration Test (SPT) procedure and 30-inch sampler driven with a 140-pound
hammer. The Standard Penetration Test procedure as described in ASTM D 1587,
was used to obtain disturbed samples. A standard 2-inch-outside-diameter,
split-spoon sampler is driven into the soil a distance of 18 inches using a
140-pound hammer, free-falling 30 inches. The number of blows required to drive
the sampler the last 12 inches is the Standard Penetration Resistance. This
resistance, or blow count, provides a measure of the relative density of granular
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soils and consistency of cohesive soils. The blow counts are plotted on the boring
logs at the respective sample depths. The boring logs are presented on
Figures A-3 through A-5.

Hand-Auger Borings

A total of four hand-auger borings, designated B-1 through B-4, were drilled from
on 17 and 18 April 1990. The borings were completed to depths of 6 to 10 feet
below the ground surface. The borings were advanced with a hand auger. The
drilling was accomplished under the continuous observation of an engineering
geologist from our firm. Detailed field logs were prepared of each boring.

Grab samples were collected from 1- or 2-foot depth intervals throughout each
boring and composited into a single sample from each boring that was submitted
for analysis. '

Surface Soil Sampling

Five composite surface soil samples were collected at the locations shown on
Figure 2. Samples were collected from the 0 to 6-inch depth interval using a
stainless steel hand trowel. Each composite sample was composed of three
discrete subsamples.

Sampling

Soil samples were recovered from the split-barrel sampler, sampling trowel or
hand-auger bit field classified using the Unified Soil Classification System (USCS)
and placed in appropriate sample bottles provided by Laucks testing Laboratories
and taken to Laucks laboratory for testing. The sample containers were pre-
cleaned in accordance with the procedures in Specifications and Guidance for the
Preparation of Contaminant-Free Sample Containers (U.S. EPA April, 1989). The
sampler was then cleaned in an alconox detergent solution and rinsed with
deionized water (Modified WESTON SOP 1.6).

Groundwater was sampled by bailer following well development. The wells were
additionally purged of 3 to 5 casing volumes immediately prior to sampling.

Soil and groundwater samples were labeled, placed in coolers with ice, and
delivered to Laucks Testing Laboratories for analysis. A chain-of-custody form
was included with each sample shipment (WESTON SOP 1.3).

RFW527
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EXPLANATION OF BORING LOG SOIL
CLASSIFICATION AND SYMBOLS

JOB NUMBER 3709-04-01

WEST N

DATE MAY 1900

MAJOR DIVISIONS SOIL DESCRIPTIONS
2D
CLEAN GRAVELS GW ,:::: WELL GRADED GRAVELS, GRAVEL-SAND MIXTURES
WITH LESS THAN LA A
5 GRAVELS 12% FINES . . X
@ GP POORLY GRADED GRAVELS, GRAVEL-SAND MIXTURES
3 8 MORE THAN HALF
5 . | COARSE FRAGTION SILTY GRAVELS, POORLY GRADED GRAVEL-SAND-
Q2 | isreTaneDON THE GM SLTMOCURES GRAVEL
= o3z NO. 4 SIEVE SZE GRAVELS wz';s
= W OvER 2% Fi GC [#/74%] CLAYEY GRAVELS. PORLY GRADED GRAVEL-SANC-
Q & g o/ aosf]  CLAY MIXTURES
S = -
= 3 2 CLEAN SANDS sSW WELL GRADED SANDS, GRAVELLY SANDS
(*] 0y WITH LESS THAN
= |EF SANDS 12% FINES
< <3 sP POORLY GRADED SANDS, GRAVELLY SANDS
O 8 E MORE THAN HALF
™ o | coarse FRAcTION
17 % PASSES THE SM SILTY SANDS, POORLY GRADED SAND-SILT MIXTURES
(/2] 1 NO. 4 SIEVE SZE SANDS WITH
5 QOVER 12% FINES §7 47 A "
S 8C W ///] CLAYEY 8ANDS, POORLY GRADED BAND-CLAY MIXTURES
= mmmmmm
(=] ML SILTY OR CLAYEY FINE SANDS OR CLAYEY SILTS WITH
‘g z SLIGHT PLASTICITY
w (93 SILTS AND CLAYS cL V/ INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY,
E a & LIQUID LIMIT LESS THAN 50 A GRAVELLY CLAYS, SANDY CLAYS, SILTY CLAYS
% ggw oL ilils]il  orgamic cLavs anp oRGANKC SILTY CLAYS OF Low
Ii a E HiH| PusTcTy
< g § MH INORGANIC SILTS, MICACEOUS OR DIATOMACEOUS
g g FINE SANOY OR SILTY SOILS, ELASTIC SILTS
<
ws SILTS AND CLAYS
Z .y CH INORGANIC CLAYS OF HIGH PLASTICITY
CE LKUID LMIT GREATER THAN 50
1
y ORGANIC CLAYS OF MEDIUM TO HIGH PLASTICITY,
OH ; ; 5/ ORGANIC SILTS
HIGHLY ORGANIC SOILS PT % PEAT AND OTHER HIGHLY ORGANIC SOLLS
LABORATORY TESTS CONTACT BETWEEN UNITS SAMPLE TYPE
Consol - Consolidation . "Undisturbed”
g LL - Liquid Limit Sharp
o PL - PlasticLimit e Gradi@toNal E Bulk'Grab
@ GS - Specific Gravity = = = Approximate [[] wotrecoverea
£ SA - SzeAnalysis :
g_’ Ix: IEN ghw BLOWS/FOOT WATER LEVELS
P - al Permeability Hammer is 140 pounds with 30 inch drop uniess ctherwise
g Perm - Permeability noted ) 4 SL:“: Water
o] PO - Porosity D - SPT Drive Sampler (2.0 Inch 0.0 ) -
E MD - Moisture/Density T - Thin Wall Sampier (2.8 Inch Sample) g Wewriesia
> DS - Direct Shear H - Spiit Barret Sampier (2.4 Inch Sampie)} =  Timeof Driling
5 VS - Vane Shear
a Comp - Compaction MOISTURE DESCRIPTION -
ﬁ Dry - Consideratly less than optimum for compaction SCL 04856
UU - Unconsolidated « Undrained Moist - Near optimum moisture content
CU - Consolidared » Undrained Wet - Over optimum moisture content
CD - Consolidated » Drained Saturated - Below water tabie, in capiliary zone, or in perched groundwater
PLATE

A-1
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GROUND SURFALE

WELL CONSTRUCTION DIAGRAM
Above Ground - Single Casing

Steel Well Housing with
Locking Cover

o"}——10 in. Diameter Boring
.r——~—-CDncrete Surface Seal

2 in. Oiameter Well Casing
Schedule 40 PVC

Granular Bentonite Seal

Sand Filtar Pack
10-20 Colorado

2 in. Dlameter Waell Screan
0.020 Slottad PVC

Bottom Cap

Granular Bentonite Backfill

SCL 04857

NOT TO SCALE PLATE |
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|
BORING MW-1 (Page 1 of 1)
I3 CLIENT NAME _Hoeing-Seattle City Light
= 3 DATE DAILLED 17 April 1990
g 2
- & r_
ot - g L2
5 = 2 3
o 2 z g ;
5 o a ®Syebols  Lithologic Description
B YIRS SAND (SPI, Brown, alightly silty, nedium oenss,
: moist, faw charcoal fragments, (fill}
o(c, Ll 13 .
3 7 N SILTY SAND (SM) Blmck, slightly gravelly, cense,
1. oamp, [f111)
- pic.Ll 41 7 "‘ I . 1
AlNR
- <4 . 1
5 =l -
ofc.L) 13 N g
i TNITTITWCT SILT ML), Black, sitgntly ssngy, stiff. dams. 1F113) '
ghtly sanay | Qi
i 1 Ffsw SAND SW). Gray, wall praded. nedium denss, wat, (f111) | Quesrso !
- ple.u 16 ‘N R ]
10 T o -
0 8 / ML CLAYEY SANDY SILT (ML-CL). Gray and black. mottled.
(/] ¢ nedium stiff, moist, trace plant and wood -
- 1 [/ fragments, (native soil)
[/
Iy -
A e )
ML SILTY SAND (ML), Light gray and light brown. lntsrlaminated
- o 4 8ilty sand and allty clay, soft, wet, (native soil) h
L 4 o
-15 — =
i 7 | SW SAND (-]S-i;).."t-sny. vell oraded, msdium denss. wat, (native -1
s0il
3 D 25 -
i i NOTE: i
{. Bottom of boring 19.0°.
20 _ 2. (L) 1indicatss laborstory analysis -
» 3. (€} lndicates » composite sample
SCL 04858
PLATE
WEST:N oo o 1 A-3
—— Iy JOB NUMBER: May, 1990
CTY0049869

SEA290347



-

Depth (ft)

20

BORING MW—=2 (rage 1 of 1
CLIENT NAME _Boging-Seattle City Light

g g DATE DRILLED
A7 Apri]l 1990
g e
0
a5
[ [=% (1]
o n g
® x g
[=8 =]
2> a 2 symbols Lithologic Description
Y| SM SILTY SAND (SM}, Brown, bacomss gray at 1.0°, loose, ~
olc Ll 5 1 demp, (fill)
. . . .':' !':
1 b :
DL 46 N : g B .
ML CLAYEY SILT (ML), Gray to black. slightly sangy, K
stiff, moiat, abundant plant fragaents, (fill) B B
ole.l 12 N e B
P/ MC | ™™ CUAYEY SANOY SILT ML-CLj. Gray and Glack, mottisd, seiff. e B }
' /] oC damp, abunpant black organic fragments, (native 2011)
ofc.Ll 1t H 2 H B 4
A 7 e B ]
% SC | TTLAYEY SILTY SAND ISC). Gray. brawn. black. interiaminatsd [ B
/ fins aand and cloyey silt, stiff, damp, (native soil) K —
o o N% ‘N
% B vvam
% l '. ,, |
0 s %/ I
R L SAND (SW-SM). Gray to brownish gray. interbagdad wall - _'
1, graded sand and silty fine sand, medium dense. wet.
s (native so0il)
B d
N | Yusi/m
D 1 '{ &y

X8 NMBER 3709-04-01 DATE May, 1380 A-4

NOTE:

1. Bottom of boring 49.0°.

2. (U} indicates laboratory snalysis
3. (€} indicates a composite sampls

SCL 04859
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BORING MW-3 (rage 1 or 1
c CLIENT NAME Hosing-Seattle City Light
-
= g DATE DRILLED .12 April 1990
g w
pv) a3 [
£ . &
o o
g g £
§ 2 = & Lithologic Description
~ T SAND (SPl, Brownish gray. slightly silty, mediusm dense. T
o, L 25 e ®oist, abundant charcosl and wood fragments, (f111)
o SAND (SP), Black, poorly graded, interlayered with D1Bck S
L a A silty clay {4°-1° thick}, loose. demp. large woog o 4
ofe.u : fragmants, (f111] R
-5 N / cL SILTY CLAY (CL), Black, interlsysred with dark gray 7]
oLl 10 % well graded wet sand, stiff, damp, (fill)
L oL 0 ' ML CLAYEY SILT (ML). Brownish pray and black, mottled, g .
. ’ slightly sandy, stiff, damp. occasional plant =
‘ fragments, (native soil)
10 — —
D 12
i 7 7 sC CLAY-E-Y"!':II'??-;A;E'I.?:C.J-: 6ray to bmuﬁﬁﬁ"q-r-ay, mi;;_l-a;lnatuu 7
L 81lty sand and 3ilty clay, medium dense, wet.
R , / Inative =o0il) J
©SWT " TSAND (SW). Dark gray, well graded. mediun dense, T
- D 23 - demp to wet, (hative soil) — 7
-15 . ’ -
g gmmo
‘_VH/M
L . 4
B D 27 T N
i T NOTE: i
i. Bottaom of boring 19.0°.
_20 _ 2. (L) indicates labpratory analysis o
3. (C) indicates a composits samola
SCL 04860
PLATE
Wm J0B NMBER: 3709-04-01 DATE: May. 1980 A-5
—— L ]
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HAND AUGER B-1 {Page 1 of 1)
t CLIENT NAME _Boeing-Sgattls City Light
§ DATE DRILLED .4Z April 1990
— ]
v} n
A - n
= =] v
8 g g
g > SsSymbols  Materials Description
— 1. M SILTY SAND (SM-SP}. Brown. poorly gradsd. ]
1] 88 {loose). damp, (f111)
i 1 Hi: J
11
. W @ .
s
(. 1L N: -
[ AR 2Z I ORGANIC CLAYEY SILT [OLj. Black. carbonaceous. :
V. /44 (stiff), moist, wood fragments, (fill]
V. /7 /4
o V774 p—
~9 L/
/7,
e, w N lr/7/3
A 77 I - - Yo
SAND (SP), Dark gray, poorly graded, (lsosel. )
wat, (f311)
ey, w
L -
A 4
e, W CLAYEY SILT [ML}. Dark gray. mottlan, (stiff.
_10 noist, (native sail) -
NOTE:
1. Botton of hand auger boring 10.0°
2. (L) indicates laboratory analysis
r 4 3. (C) indicates a composite sample 4
L . J
15 . i
SCL 04861
PLATE
m J0B MMBER 3709-04-01 DATE: May. 1990 A-6
L] L ] »
CTY0049872

SEA290350



HAND AUGER B-2 teage 1 or 1/
C CLIENT NAME Bpeino-Seattle City Light
L]
'é DATE DRILLED _18 April 1990
— ]
ey w
bt (. 1"
& o 9
res
8 g g
8 e & Symbols Materials Oescription
-1 [ SM SILTY SAND (SM), Brown, poorly graded.
g1 (2cose}. dsmp, (f311)
ier, W @ T sm SILTY SANO (SM), Black, poonrly graged, canrbohscsous,
R iR {nedium dense), damp, (fill} _
i N SAND 1SP), Gray, poorly graded, (lagsel, ) A
IO moist. (fill)
. L m
i TWC SILT (ML-OL), Black, slightly sandy, carbonaceous, i
] aC (stiff), damp, bacomes wet at 5.5°', wood fragments, (fill)
|
-5 1 -
|
), W N ] Y18/
- ! o
I
4.1 M SAND (SM-SP), B.l.nck to dark pray, poorly grsded, (locse),
L '.:: 5F wat, (f111) _
o, W N AE
ML CLAYEY SILT (ML), Dark gray, mottled (stiff), moist,
. @ {native soill
10 NOTE: 7
{. Bottom of hand augar baoring 10.0°
2. (L) indicates lsboratory analysis
i 3. {0) indicates a composite sample 4
—-15 -
04862
SCL PLATE
J0B NDBER 3709-04-01 DATE: May, 1990 A- ;
—— DA .
CTY0049873

SEA290351



HAND AUGER B-3 trage 1 of v
C CLIENT NAME _Boeing-Sgattle City Light
g DATE DRILLED 1B April 1990
> &
- - v
c o a3
a 2 g
8” > & Symbols Materials Description
8 ML | CLAYEY SILT (M), Brown and aray, mottled, (sE1ff), N
moist. (fil1)
©. w _N 4
i J-:{sm SILTY SAND (SM-3P), Brown, poorly graced, (loose), dame,
11187 (f111)
i ©, w _M 1 i
N 1] SM SILTY SAND (SM), Black, carbonaceous (medium Btiff),
i ., w JNTL damp to moist, wood fragments, ({fill) 4
i ©. w _N i i
NI,I oL DRGANIC CLAYEY SILT (OL). Black, carbonaceous, siightly
L5 ©, W - ||| sandy, (stiff), wet, plant fragments, (fill) Vi
| ) |
| i |
i ©. u _m INI i
LU SM SILTY SAND [SM), Dark gray, poorly graded. (loose),
WL wet, [f111)
©, JM CLAYEY SILT ML), Gray and black, mottled, (stiff),
L ' noist, plant fragments, [(nstive soil) 4
NOTE:
i. Bottoa of hand auger boring 7.0°
2. (L) indicatss laboratory analysis
L 4 3. (C) indicatss a composits sample -
r- - -
~10 - -
b - 4
15 - -
04863
SCL PLATE
XE MMBER 3709-04-01 OATE: May. 1980 A-B
CTY0049874

SEA290352



HAND AUGER B—4 t(rage 1 or 2
C CLIENT NAME _Bosing-Seattle City Light ..
§ DATE ORILLED _18_Aoril 1940 I
= a
& [ '3
£ o g
g g g
g > &symbols  Materials Description
~ JITSM]  SILTY SAND [SMI, Brown and gray. mottled, (lcoae). 7]
damp. blocks of gray silty clay. (fil11)
I ©. L @ {1 4
N e CLAYEY SILT (M), Brown and gray, mottlsa, sandy.
i ©. w inedium stiff); damp, (fi11) 4
RN SAND [SP), Brown, sliphtly silty. (loosel, moist, becomes
NN wet at 3.0°, (F111)
A cr. m Que/n -
©. L M
i e )
@ ||| 5M SILTY SAND (SM). Dark gray, well graded. (looss). wet, - :
5 (R 0 wood fragments, (fill) !
— 11
@ TT IR |~ CLAYEY SILT ML), Gray and black. mottled, (Stiffl, i
| . noist, (native soil) <
NOTE:
{. Bottom of hand auger boring 6.0°
2. WL} indicates laboratory analysis
5 3. (C) indicates a composits sample 4
S -
10 .
- 4
L -
15 -
PLATE
‘ SCL 04864
-
w JIB NMBER: 3709-04-01 DATE: May. 1990 A 9
CTY0049875

SEA290353



APPENDIX B
ANALYTICAL RESULTS

SAMPLE ANALYSIS

Soil samples collected from the Boeing property were analyzed for base/neutral/
acid extractable organic compounds (BNA), chlorinated pesticides/PCBs, chloro-
phenoxyherbicides, and selected metals. Groundwater samples collected from
newly installed monitoring wells were analyzed for volatile organic compounds
(VOC) and conventional groundwater quality parameters.

Analyses were performed in accordance with procedures and quality control
criteria described in Test Methods for Evaluating Solid Waste, (USEPA SW-846,
3rd Ed.) or Methods for Chemical Analysis of Water and Wastes (EPA-600/4-79-
020, 1983 Rev.)

Samples for VOC analyses were extracted using EPA Method 5030, purge and
trap, and were analyzed by gas chromatography/mass spectrometry utilizing
Method 8240.

BNA and Pesticide/PCB samples were extracted either by soxhlet extraction, EPA
Method 3540, or sonication, EPA Method 3550. BNA extractable compounds were
analyzed by capillary column gas chromatography/mass spectrometry utilizing
Method 8270 while Pesticides/PCBs were determined by method 8080, gas
chromatography with electron capture detection.

Soil samples were analyzed for the chlorophenoxyherbicides 2,4-D, 2,4,5-T, and
2,4,5-TP (Silvex) utilizing EPA Method 8150.

Samples for metals analyses were analyzed either by inductively coupled plasma
emission (ICP), EPA Method 6010, or by graphite furnace atomic absorption
spectroscopy (GFAAS), EPA 7000 series methods, as appropriate to achieve
required detection limits.

QUALITY CONTROL

Quality assurance/quality control (QA/QC) reviews of laboratory procedures were
performed on an ongoing basis at the laboratory. A data validation review was
performed on analytical results to ensure they met data quality objectives for the

1 SCL 04865

CTY0049876
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project. Data validation was based on the guidelines outlined in the Laboratory
Data Functional Guidelines for Evaluating Organic Analyses (EPA 1988) and the
Laboratory Data Functional Guidelines for Evaluating Inorganic Analyses (EPA
1988) modified to include specific criteria of the individual analytical methods.
Results of the data validation review follow.

Sample Holding Times

All samples were extracted and analyzed within method required holding times.
Instrument Tuning, Calibration, and Performance

The laboratory reported that analytical instruments met tuning, calibration, and
performance criteria for all analyses except pesticide/PCBs. Both DDT and Aldrin
exceeded calibration linearity limits. No action was required since no pesticides or
PCBs were detected in any samples.

Standard Retention Times

Instrument retention times of known, standard compounds are used for gas
chromatographic identification of analytes in samples. Retention times should be
relatively constant under a set of instrument conditions to ensure high confidence
in analyte identification.

The laboratory reported that retentention time shifts met method criteria.
Detection Limits

The laboratory achieved method specified detection limits for all analytes.
Reported detection limits and analytical results are adjusted for soil moisture
content and any required dilution factors.

Blanks

No contaminants were detected in either laboratory method blanks or in field
blanks at concentrations above the method reporting limits.

Internal Standard Recovery

Internal standard recoveries were not reported.

0 SCL 04866

CTY0049877
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Surrogate Compound Recovery

Surrogates are compounds which are not expected to occur naturally in samples
but are chemically similar to analytes of interest. Surrogate recoveries monitor
extraction efficiency and overall analytical accuracy. Surrogate recoveries outside
method limits may be a result of either sample matrix effects or laboratory
deficiencies.

All surrogate compound recoveries met method specified limits.

Matrix Spike/Matrix Spike Duplicate

Matrix spikes samples are used to monitor laboratory extraction efficiency and
overall analytical accuracy. Spike recoveries outside QC limits may also be
indicative of a sample matrix effect. In general, spiked sample analyses are
performed in duplicate so that analytical precision can also be assessed. Known

amounts of analytes of interest are added or spiked into a sample. Both spiked
and unspiked samples are analyzed and compound recoveries are calculated.

Matrix spike results were not reported for volatile compound analyses.

Initial matrix spike results for Dieldrin were slightly above limits for
pesticide/PCB analyses. Duplicate results met criteria.

All other matrix spike and matrix spike duplicate recoveries (BNA extractables
herbicides, and metals) met method quality control criteria.

Agreement between spike and duplicate spike analyses met EPA relative percent
difference criteria for all analytes though laboratory quality control ranges were
exceeded for lead and cadmium.

Duplicate Sample Analysis

Laboratory duplicate sample analysis monitors laboratory precision while blind
field duplicates are used to assess combined field and laboratory variability. No
duplicate samples were analyzed.

DATA ASSESSMENT AND VALIDITY

Data review was performed by a senior level quality assurance chemist indepen-
dent of the analytical laboratory and not directly involved in the project. Data

validation was based on the guidelines outlined in the Laboratory Data Functional
Guidelines for Evaluating Organic Analyses (EPA 1988) and the Laboratory Data

3 SCL 04867
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Functional Guidelines for Evaluating Inorganic Analyses (EPA 1988) modified to
include specific criteria of the individual analytical methods.

This is to certify I have examined the analytical data and, in my professional
judgement, they accurately reflect concentrations in the environmental samples

submitted to the laboratory and are acceptable for use except where flagged with
data qualifiers which modify the usefulness of individual values.

T P 91 D )@ 22 350
Signature Date

Roger N. McGinnis, PhD
Quality Assurance Chemist

LABORATORY RESULTS
‘Tabulated laboratory analytical results follow, organized by sample location,

matrix, and analysis.

RFW527

SCL 04868

CTY0049879

SEA290357



BECEIVED

Laucm@ MAY 16 1330
Testing Laboratories, Inc

) ROY F. WESTON, INC.
940 South Harney St., Seattle, WA 98108 (206) 767-5060 FAX 767-5063 SEATTLE OPERAT]ONS

Chemistry Microbioclogy, and Technical Services

CLIENT: Roy F. Weston LABORATORY NO. 9004297
201 Elliott Ave. West, Suite 500
Seattle, WA 98119 DATE: May. 14, 1990

ATTN: Keith Pine

REPORT ON: SOIL

SAMPLE
IDENTIFICATION: Submitted 4/18/90 and identified as shown:

1) MW-1 4/17/90 0900
2) SS-5 4/17/90 0930
3) S$S-4 4/17/90 1030
4) SS-3 4/17/90 1140
5) SS-2 4/17/90 1325
6) SS-1 4/17/90 1420
7) MW-2 4/17/90 1350
8) MW-3 4/17/90 1700
9) B-1 4/17/90 1530

10) B-2 4/18/90 1100

11) B-3 4/18/90 1415

12) B-4 4/18/90 1535

R

1 2 3 4 5 6

Total Solids 84.7 93.3 91.0 91.5 91.6 92.5

7 8 9 10 11 12

Total Solids 77.7 73.8 76.7 - 80.6 74.9 76.5
SCL 04869

Charter Member American Council of Independent Laboratories
CTY0049880

SEA290358
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Lauckso
Testing Laboratories, Inc.

940 South Hamey St., Seattle, WA 98108 (206) 767-5060 FAX 767-5063

Chemistry Microbiology and Technical Services

Roy F. Weston

PAGE NO. 2
LABORATORY NO. 9004297

parts per million (mg/kg), dry basis

1 7 8 9
Arsenic 4.9 4.2 7.5 5.9
Barium 50. 76, 67. 56.
Cadmium 1.0 1.3 1.3 0.9
Chromium 15. 17. 20. 13.
Copper 20. 36. 36. 19,
Lead 7.3 15. 16. 8.7
Mercury ' 0.1 U 0.1 U 0.24 0.1 U
Selenium 0.5 U 0.5 0 0.8 0.5
Silver 1. U 1. U 1. U 1. U
Tin 50. U 50. U 50. U 50. U
Sodium 1300. 2000. 2000. 1100.
Iron 20,000. 21,000. 23,000. 18,000.
Manganese 210. 240, 300. 170.
Lab
10 11 12 Blank
Arsenic 4,8 8.7 5.6 0.5 U
Barium 42, 74. 50. 2. U
Cadmium 0.5U 1.2 0.6 0.5 U
Chromium 12. 18. 13. 1. U
Copper 17. 33. 20. 1. U
Lead 8.2 17. 7.4 1. U
Mercury 0.1 0.51 0.1U 0.1
Selenium 0.5V 0.5 0.5U 0.5 U
Silver 1. U 1. U 1. U 1. U
Tin 50. U 50. U 50. U 50. U
Sodium 1100. 2300. 800. 90.
Iron 15,000. 23,000. 19,000. 11.
Manganese 180. 280. 210. 1. U

SCL 04874

Charter Member American Council of Independent Laboratories

CTY0049881

SEA290359



Lauckso
Testing Laboratories, Inc.

940 South Harney St., Seattle, WA 98108 (206) 767-5060 FAX 767-5063

Chemistry Microbiology. and Technical Services

PAGE NO. 3
Roy F. Weston LABORATORY NO. 9004297

Selected sampies were analyzed in accordance with Test Methods for Evaluating
Solid Waste, (SW-846), U.S.E.P.A., 1986, Method 8270 (semi-volatile extractables,
base/neutrals only).

parts per billion (ug/kg). dry basis

1 7 8 9 10
Aniline 200. U 210, U 230. U 220. U 210. U
bis(2-Chloroethyl)Ether 9. U 43. U 45. U 43. v 41. U
1,3-Dichlorobenzene 9. v 43. U 45. U 43. U 41. U
1,4-Dichlorobenzene 9. U 43. U 45. U 43. U 41. U
1,2-Dichlorobenzene 39. U 43. U 45, U 43. U 41. U
bis(2-Chloroisopropyl)Ether 9. U 43. U 45. U 43. U 41. U
N-Nitroso-Di-n-Propylamine 39. U 43. U 45. U 43. U 41. U
Hexachloroethane 79. U 86. U 90. U 87. U 83. U
Nitrobenzene 39. U 43. U 45, U 43. U 41. U
Isophorone 39. U 43. | 45, U 43, U 41. U
bis(2-Chloroethoxy)Methane 39. U 43. U 45. U 43. U 41. U
1,2,4-Trichlorobenzene g, v 43. U 45, U 43. U 41. U
Naphthalene 79. U 86. U 90. U 87. U 83. U
4-Chloroaniline 39. U 43. U 45. U 43. U 41. U
Hexachlorobutadiene 39. U 43. U 45. U 43. U 41. U
2-Methylinaphthalene 38. 0 43. U 45, U 43. U 41. U
Hexachlorocyclopentadiene 79. U 86. U 90. U 87. U 83. U
2-Chloronaphthalene 39. U 43. U 45. U 43. U 41. U
2-Nitroaniline 79. U 86. U 90. U 87. U 83. U
Dimethyl Phthalate 39. U 43, U 45, 43. U 41. U
Acenaphthylene 39. U 43. U 45, U 43. U 4. U
2,6-Dinitrotoluene 79. U 86. U 90. U 87. U 83. U
3-Nitroaniline 200. U 210. U 230. U 220. U 210. U
Acenaphthene 39. U 43. U 45, | 43. U 41. U
Dibenzofuran 39. U 43. U 45. U 43. U 41. U
2,4-Dinitrotoluene 79. U 86. U 90. U 87. U 83. U
SCL 04871

Charter Member American Courxil of Independent Laboratories
CTY0049882
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Testing Laboratories, Inc.
940 South Harney St., Seattle, WA 98108 (206) 767-5060 FAX 767-5063

Chemistry Microbiology, and Technical Services

PAGE NO. 4
Roy F. Weston LABORATORY NO. 9004297

parts per billign (ug/kg), dry_basis

1 7 8 9 10
Diethyl Phthalate 39. U 43. U 45, U 43. U 41. U
4-Chlorophenyl-Phenylether 39. U 43. U 45, U 3. U 41. U
Fluorene 39. U 43. U 45. U 43. U 4. U
- 4-Nitroaniline 79. U 86. U 90. U 87. U 83. U
N-Nitrosodiphenylamine 39. U 43. U 45. U 43. U 41. U
1,2-Diphenythydrazine 79. U 86. U 90. U 87. U 83. U
4-Bromopheny1-Phenylether 79. U 86. U 90. U 87. U 83. U
Hexachlorobenzene 39. U 43. U 45, U 43. U 41. U
Phenanthrene 39. U 43, U 45. U 43. U 41. U
~ Anthracene 39. U 43. U 45. U 43. U 41. U
1 Di-n-Butyl Phthalate 39. U 43, U 45, U 43. U 41. U
Fluoranthene 39. U 43, U 45, U 43, U 41. U
Pyrene 39, U 43, U 74. 43. U 41. U
Benzidine 980. U 1100. U 1100. U 1100. U 1000. U
Butylbenzylphthalate 39. U 43. U 45. U 43. U 41. U
- 3,3'Dichlorobenzidine 350. U 430. U 450. U 430. U 410. U
Benzo(a)Anthracene 39. U 43. U 45. U 43. U 41, U
Chrysene 39. U 43. U 45. U 43. U 41. U
bfs(2-Ethylhexy1)Phthalate 87. 160. 340. 390. 490.
Di-n-Octyl Phthalate 39, U 43. U 45. U 43. U ai1. u
Benzo(b)Fluoranthene 79. U 86. U 90. U 87. U 83. U
- Benzo(k)Fluoranthene 79. U 86. U 90. U 87. U 83. U
Benzo(a)Pyrene 96. 86. U 340. 140. 83. U
Indeno(l,2,3-cd)Pyrene 79. U g86. U 90. U 87. U 83. U
Dibenzo(a,h)Anthracene 79. U 86. U 90. U 87. U 83. U
Benzo(g,h,i)Perylene 79. U 86. U 90. U 87. U 83. u
SCL 04872

Charter Member American Counctl of Independertt Laboratories
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940 South Hamev St Seattle, WA 98108 (206) 7675060 FAX 767-5063

Chemistry Microbiology. and Technical Services

PAGE NO. 5
Roy F. Weston LABORATORY NO. 9004297

Samples 11 and 12 were analyzed in accordance with Test Methods for Evaluating
Solid Waste (SW-846) U.S.E.P.A. 1986 Method 8270 (semi-volatile extractables).

parts per billion {ug/kq), dry basis

Lab
11 12 Blank
Phenol a4, U 43. U 33. U
Aniline 220. U 220. U 170. U
bis(2-Chlarcethyl)Ether 4. U 43. U 33. U
2-Chlorophenol 44, U a3. U 33. U
1,3-Dichlorobenzene 44, U 43. U 33. U
1,4-Dichiorobenzene 44. U 43. U 33. U
Benzyl Alcohol 44, U 43. U 33. U
1,2-Dichlorobenzene 44, U a3. U 33. U
2-Methylphenol 4, U 43, U 33. U
bis(2~-Chloroisopropyl)Ether 44, U 43, U 33. U
4-Methy1phenol 44, U 43, U 3. U
N-Nitroso-Di-n-Propylamine 4. U 43. U 33. U
Hexachloroethane 89. U 87. U 67. U
Nitrobenzene 44, U 43. U 33. U
Isophorone 443, U 43. U 33. U
2-Nitrophenol 89. U 87. U 67. U
2,4-Dimethylphenol 4. U 33. U 33. U
Benzoic Acid 1100. U 1100. U 830. U
bis(2-Chloroethoxy)Methane 44, U 43. U 33. U
2,4-Dichlorophenol 89. U 87. U 67. U

SCL 04873

Charter Member American Counil of Independent Laboratories
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- Lauckso
Testing Laboratories, Inc.

940 South Harney St., Seattle, WA 98108 (206) 767-5060 FAX 767-5063

Roy F. Weston

1,2,4-Trichiorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-Methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline

Dimethyl Phthalate
Acenaphthyiene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
Diethyl Phthalate
4-Chlorophenyl1-Phenylether
Fluorene

4-Nitroaniline
4,6-Dinitro-2-Methylphenol

Chernistry Microbiology: and Technical Services

PAGE NO. 6
LABORATORY NO. 9004297

parts per billion (ug/kg), dry basis

11 12
4. U 43,
89. U  87.
44. U 43,
a4,y 43,
89. U  87.
44, U 43,
89. U 87,
89. U 87,
89. U  87.
a4,y 43,
89. U  8r.
4. U 43,
4.0 43,
89. U 87,
220. U 220.
a4.u 43,
440. U 430.
440. U 430,
44. U 43,
89. U  87.
a4. uy 43,
a4, U0 a3,
4.0 a3,
89. U  87.
440. U 430,

cCcCCcCCcCccCcCcCccCcocCcaococcaococ ot cccoccococaocco

Lab

B8lank

[ )
w

67.
3.
33.
67.
33.
67.
67.
67.
33.
67.
33.
330
67.
170.
33.
330.
330.
33.
67.
33.
33.
3.
67.
330.

CcCCoCtCccCcocaocCcCac oo cccacc o coccoccacacocec

SCL 04874

Charter Member American Courxil of Independent Laboratories

CTY0049885
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Testing Laboratories, Inc.

940 South Harney St., Seattle, WA 98108 (206) 767-5060 FAX 767-5063

Roy F. Weston

N-Nitrosodiphenylamine
1,2-Diphenylhydrazine
4-Bromophenyl-Phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene

Di-n-Butyl Phthalate
Fluoranthene

Pyrene

Benzidine
Butylbenzylphthalate
3,3'Dichlorobenzidine
Benzo(a)Anthracene
Chrysene
bis(2-Ethylhexyl)Phthalate
Di-n-Octyl Phthalate
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrene
Indeno(1,2,3-cd)Pyrene
Dibenzo(a,h)Anthracene
Benzo(g,h,i)Perylene

Chemnistry Microbiology. and Technical Services

PAGE NO. 7
LABORATORY NO. 9004297

parts per billion (uq/kg), dry basis

Lab
11 12 Blank

44, U 43. U 33.
89. U 87. U 67.
89. U 87. U 67.
a3. U 43. U 33.
440. U 430. U 330.
53. 43. U 33.
44. U 43. U 33.
4. U 43. U 33.
70. 43. U 33.
86. 43. U 33.
1100. U 1100. U 830.
4. U 43. U 33.
440. U 430. U 330.
a4, U 43. U 33.
4. U 43. U 33.
440. 380. a3.
4. U 43. U 3.
89. U 87. U 67.
89. u 87. U 67.
250. 87. U 67.
89. U 87. U 67.
89. U 87. U 67.
89. U 87. U 67.

[ == il ool el il el el ol el ol el el el el el il il el gl il el el

SCL 04875

Charter Member American Council of Independent Laboratories
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Chernistry Microbiclogy. and Technical Services

PAGE NO. 8
Roy F. Weston LABORATORY NO. 9004297

Selected samples were analyzed in accordance with Test Methods for Evaluating
Solid Waste (SwW-846), U.S.E.P.A., 1986, Method 8080 (pesticides and PCB's).

parts per billfon (ug/kq), dry basis

2 3 4 5

alpha-BHC 8.6 U 8.8U 8.7 U 8.7 U

- beta-BHC 8.6 U 8.8U 8.7 U 8.7 U
delta-BHC 8.6 U 8.8 U 8.7 U 8.7 U

gamma-BHC (lindane) 8.6 U 8.8 U 8.7 U 8.7 U
Heptachlor 8.6 U 8.8V 8.7 U 8.7 U

Aldrin 8.6 U 8.8 U 8.7 U 8.7 U
Heptachlor epoxide 8.6 U 8.8 U 8.7 U 8.7 U

=~ Endosulfan I 8.6 U 8.8 U 8.7 U 8.7 U
Dieldrin 17. U 18. U 17. U 17. U

4,4'-DDE 17. U 18. U 17. U 17. U

\ Endrin 17. U 18. U 17. U 17. U
i Endosulfan II 17. U 18. U 17. U 17. U
4,4'-D0D 17. U 18. U 17. U 17. U

- Endosulfan sulfate 17. U 18. U 17. U 7. U
‘ 4,4'-DDT 17. U 18. U 17. U 17. U
Methoxychlor 86. U 88. U 87. U 87. U

Endrin ketone 17. U 18. U 17. U 17. U

' alpha-Chlordane 86. U 88. U 87. U 87. U
‘ gamma-Chlordane 86. U 88. U 87. U 87. u
- Toxaphene 170. U 180. U 170. U 170. U
Arochlor-1016 86. U 88. U 87. U 87. U

1 Arochlor-1221 86. U 88.U 87.U  87.U
Arochlor-1232 86. U 88. U 87. U 87. U
Arochlor-1242 86. U 88. U 87. U 87. U

' Arochlor-1248 86. U 88. U 87. U 87. U
-~ Arochlor-1254 170. U 180. U 170. U 170. U
Arochlor-1260 170. U 180. U 170. U 170. U

SCL 04876
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Roy F. Weston LABORATORY NO. 9004297

parts per bfllion (ug/kg), dry basis

Lab

6 11 12 Blank
alpha-BHC 8.6 U 11. U 10. U 8. U
beta-8HC 8.6 U 11. U 10. U 8. U
deita-BHC 8.6 U 11. v 10. U 8. u
gamma-BHC (1indane) 8.6 U 11. U 10. U 8. U
Heptachlor 8.6 U 11. U 10. U 8. U
Aldrin 8.6 U 11. U 10. U 8. U
Heptachlor epoxide 8.6 U 11. U 10. U 8. U
Endosuifan I 8.6 U 11. U 10. U 8. U
Dieldrin 17. U 21. U 21. U 16. U
4,4'-DDE 17. U 21. U 21. U 16. U
Endrin 17. U 21. U 21. U 16. U
Endosulfan II 17. U 21. U 2l. U 16. U
4,4'-DDD 17. U 21. U 21. 16. U
Endosulfan sulfate 17. U 21. U 21. U 16. U
4,4'-DDT 17. U 21. U 21. U 16. U
Methoxychlar 86. U 110. U 100. U 80. U
Endrin ketone 17. U 2l. U 21. U 16. U
alpha-Chlordane 86. U 110. U 100. U 80. U
gamma-Chlordane 86. U 110. U 100. U 80. U
Toxaphene 170. U 210. U 210. U 160. U
Arochlor-1016 86. U 110. U 100. U 80. U
Arochlor-1221 86. U 110. U 100. U 80. U
Arochlor-1232 86. U 110. U 100. U 80. U
Arochlor-1242 86. U 110. U 100. U 80. U
Arochlor-1248 86. U 110. U 100. U 80. U
Arochlor-1254 170. U 210. U 210. U 160. U
Arochlor-1260 170. U 210. U 210. U 160. U

SCL 04877
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- Lauckso
Testing Laboratories, Inc.

940 South Harney St., Seattle, WA 98108 (206) 767-5060 FAX 767-5063

Chemistry. Microbiclogy, and Technical Services

PAGE NO. 10
Roy F. Weston LABORATORY NO. 9004297

Selected samples were analyzed in accordance with Test Methods for Evaluatin
Solid Waste (SW-846), U.S.E.P.A., 1986, Method 8150 (herbicides).

parts per billion (ug/kq), dry basis

2 3 4 5 6
2,4-D 11. U 11. U 11. U 1. U 11. U
2,4,5-T 5.4 U 5.5 U 5.5 U 5.5 U 5.4 U
2,4,5-TP 5.4 U 55U 55U 5.5 U 5.4 U
Key

The flag "U" indicates the analyte of interest was not detected, to the
Timit of detection shown.

Respectfully submitted,

Laucks Testing Laboratories, Inc.

| 77). K2ersn)

. M. Owens
JMO:veg

SCL 04878
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Laboratories, Inc. Certificate

940 South Harney St., Seattle, WA 98108 (206) 767-5060 FAX 767-5063

Chemistry Microbiology, and Technical Services

CLIENT: Roy F. Weston Certificate of Anaslysis
201 E)liott Ave. W. Suite 500 Work Order# : 90-04-419
Seattle, We. 98119 DATE RECEIVED : 047/27/90
DATE OF REPORT: 05/14/90
ATTN : Paul Frankel CLIENT JOB (D : 3709-04-01
Work 1D ¢ Boeing SCL
Taken By s Client
Transported by: Hand Delivered
Type i Water

SAMPLE IDENTIFICATION:

Sample Callection
—Description Date
o1 4-26-M1  Well MM-1 04/26/90 13:30
02 4-26-Mu2 qul Ma-2 04/26/90
03 4-26-M43  Well MW-3 04/26/90
04 Methed Blank N/A

The flag "“U" indicates the analyte of intersst was not
detected, to the limit of detection shown.

Unless otherwise instructed all samples will be discarded on 06/25/90

Respactfully submitted,
Laucks Testing Laboratories, inc.

T

NN mmm.mmmoummu‘mw parnnership, mmmmubm smuuuum-nmdmwm“‘"v

£ member of ts staft in with the ing or sale of any will be only on pany " except
F mmmmumm»mnmmmmnmrmammmamu
SCL 04879
CTY0049890

SEA290368



Testing Laboratories, Inc. Certificate
940 South Harney St., Seattle, WA 98108 (206) 767-5060 FAX 767-5063
Chemistry Microbiology. and Technical Services

CLIENT  : Roy F. Weston Certificate of Analysis

Work Order # 90-04-419

TESTS PERFORMED AND RESULTS:

Anslyte Units (1} 02 03
Chloride (Method 300.0) ng/L 150. 1400. 19.
Iron (Method 236.1) ag/t 4.8 30. 6.0
Manganese (Method 243.1) wmg/lL 0.30 3.8 0.23
Sodium (Method 273.1) ag/L Mo, 1300. 210.
Sulfate as S04 ng/L A3, 3. 15.
Total Alkalinity as CaCO3 wmg/iL 690. 1100. 310.

‘ mmuwhnummotmommumnmnumMNdMMdmmuw
Member ot ita SIATY In CONNBCEION With T RUvertsing oF aake of any will be gr only on no reep oxoept
forthe dw of inep MAOr analy npmmmanmnmu-ummm uoonu

SCL 04880

CTY0049891

SEA290369



-

Lauckso

Certificate

(]
940 South Harney St., Seattle, WA 98108 (206) 767-5060 FAX 767-5063
Chemistry. Microbiology: and Technical Services
REPORT ON SAMPLE: 9004419-01A
Client Sample ID: 4-26-MW1  VWell M-
Oate Received : 04/27/90 Collection Date : 04/26/90
Dete Extracted : N/A Date Analyzed : 04/30/90
- Test Code : LXTOW Test Method : SW8240
Compound Result SDL Compound Result SOL
- (ug/L) (ug/L) {ug/L) (ug/L)
Chioromethane..,...ccco0cee. " | !ro-odlchloronnthlnl......l (] 1
Sromomethane............... tu I 1,2-Dichloropropane........ 1y 1
Vinyl chloride....ccc0uue.s [ ] 1 Trichloroethens............ 1y 1
Chloroethane.......0000eens 3u 3 Benzene.........c0innunnn. . (] |
-~ Hethylene chloride......... 1y 1 Dibromochloromsthane....... L] 3
Aceton®........... tecevenas 8 5 1,1,2-Trichloroethane...... 1V 1
Carbon disulfide........... 1V 1 Bromofors....cccoveniennence 11U t
1,1-Dichloroathene......... 1u 1 A-Nethyl-2-pentanone...... . v 3
1,1-Dichlarosthane......... ) 1 2-Hexanone........coo0vvenn v 3
trans-1,2-0ichloroethens... () 1 1,1,2,2-Tetrachloroathans. . 3u 3
- cis-1,2-Dichloroethene..... Tty 1 Tetrachloroethene.......... (W] 1
Totsl 1,2-Dichloroethens... 1u 1 Toluene....oovviecnnnannnnn 1u |
Chloroform........evovveees (1] 1 Chlorobenzene....coveeruuas 3u 3
2-Butanone.......coine0nens 3u 3 trans-1,3-Dichloropropens.. 3u 3
1,2-Dichloroethane......... 1u 1 Ethylbenzene............... 1) |
1,1,1-Trichloroethane...... 1y ' cis-1,3-Dichloropropene.... 3u 3
- Carbon tetrachloride....... v 1 Styrene....... Sasermsnansses 1y 1
Vinyl acetate.......co0nvee 1y 1 Totsl Xylene........c.uvens 14 1
Surrogate Recovery Raport
- Surrogate Compound Percent Limits:
Recovery Min.  Hax.
l 1,2-Dichioroethane db... 79 16
Tolusne d8.............. 85 12
p-Bromof lucrobenzene.. .. 82

comments .

* Surrogate recovery is outside of control limits.

114

See

will be ¢¥

mum:ummhno:dmmofmm partnership, of COrporation 0 whom it is adcressed. smuuudth-mmmmmymm
¥k member of its stalt in connection with the sdvertising or sale of any p only on
g mnuwmdmmmmnmmmmnmmnmmmwmm

ity axoept
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Lauckso

» .
940 South Harney St., Seattle, WA 98108 (206) 767-5060 FAX 767-5063

Chemistry Microbiology. and Technical Services

Certificate

REPORT ON SAMPLE: 5004419-02A

Client Sample 10: A-26-M42 Well Mi-2
Date Received : 0A/27/90 Collection Date : 04/26/90
Date Extracted : N/A Dste Analyzed : 04/30/90
Test Code ¢ LXTCW Test Method : SWB240
Compound flesult SoL Compound Result SpL
{ug/L) {ug/L) {ug/L) (ug/L)
Chloromethan®...cevceceessse (] 1 Eromodichloromethans....... (] 1
Bromomethane............... Iy | 1,2-Dichloropropans........ 1u ]
Vinyl chloride.ccciceannees ty 1 Trichloroetheng.ccoceserass 1u 1
Chloroethane...... P 3 u 3 Benzens..... heasmnas PPN 1ty 1
Methylsne chloride...c..... ('] | Dibromochloromsethane....... 3V 3
Acetons........... eaaanans 5U 5 t,1,2-Trichlorosthane...... iV 1
Carbon disulfide...ooesee.. v ! Browmoform...ccvoeveacescnns 1y 1
1,1-Dichloroethena......... 1 1 4-Hethyi-2-pentanone....... ER) 3
t,t-Diechlorosthane......... tu 1 2-Hexanone......cccoeeunn.. 3u -3
trans-i,2-Dichloroethene... 1y | 1,1,2,2-Tetrachlorosthane. . 34U 3
cis=1,2-Dichioroethene... .. LR} 1 Tetrachlorosthene.......... 1u 1
Total 1,2-Dichloroethene... '} 1 Toluene...oociveossacasanss 1y 1
Chloroform......coooeveenns 1y ] Chlorobsnzene.............. 3u 3
2-Butenone. .. .iceeecirecns 3 v 3 trans-1,3-Dichloropropens. . 3vu 3
1,2-Dichioroathans......... 1 1 Ethylbenzene......ocovueses | !
1,1,1-Trichloroethane...... 1 1 cis-1,3-Dichloropropens.... 3V 3
Carbon tatrachioride....... [} | StYren®.ec.ccccacceanssasss 14 1
Vinyl scetate...coevvinnn.. [} 1 Total Xylene......cocvven. 1u 1
Surrogate Recovery Report
Surrogate Compound Percent Limits:
Recovary Min. Max.
1,2-Dichioroethana di... 95 79 116
Toluene d8......ccvvuues 100 85 112
p-Bromof luorcbenzane. . .. 98 82 kL

* Surrogate recovery is outside of control limits.

comments.
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Lauckso

»

940 South Harney St., Seattle, WA 98108 (206) 767-5060 FAX 767-5063

Certificate

Chemistry Microbiology: and Technical Services

REPORT ON SAMPLE: 9004419-03A

Client Sample 10: 4-26-M43 Well MW-3
Date Received : 04/27/90 Collection Date :
Date Extractad : N/A Date Analyzed H
Test Code : LXTCW Test Method :
Compound Result SoL Compound
(ug/t) (ug/L)
Chloromethans......cocnvies 1u i 8rosodichioromethane.......
Bromomethane............... 19 1 t,2-Dichloropropane........
Vinyl chloride...ccovuueses [] 1 Trichloroethene.....c......
Chlorosthane............... 3u 3 Banzene.........ov.nees cene
Hethylene chioride......... 1y | Dibromochiorcmethans. ......
ACOLON®. ccvvvrvressosasesae 5V 5 1,1,2-Trichloroethana......
Carbon disulfide..cccauesee 1 ! Bromofor®.....ecvecececnnss
t,1-Dichlorosthene......... 11U 1 4-Hethyl -2-pentanons.......
1,1-Dichlorosthane......... (] ! 2-Hexanone. ..... [P
trans-1,2-Dichloroethene. .. 1u 1 1,1,2,2-Tetrachloroethans..
cis-l,2-Dichloroethens..... 1u [ Tetrachloroethene..........
Total 1,2-Dichlorcethene... 1V 1 Toluens...coceecrsenscnsnns
Chloroform.......co0euues . tu 1 Chiorobenzene....... cosernn
2-ButBNON®. v .o ivitieeaniras 3V 3 trans-1,31-Dichloropropens. .
1,2-Dichlorosthane......... 1u 1 Ethyibanzene........ PO
1,1,1-Trichlorcethans...... () | cis-1,3-Dichloropropens. ...
Carbon tetrachioride....... v 1 StyrPeNns....cocevtivanenerss
Vinyl acetate.............. tv | Total Xylens.ooeivaoreneras
Surrogate Recovery Report
Surrogate Compound Percent Limits:
Recovary Min. Max.
1,2-Dichloroethane di... 79 116
Toluene d8.............. 99 85 112
p-8romof luorobenzene. ... 98 82 114

* Surrogate recovery is outside of control limits,

comments.

See

04/26/90

04/30/90

SW8240

Resuit SOL

{ug/L /L

[} 1
] !
() I
1y 1
3 U 3
('] 1
ty |
3y 3
3 3
juv 3
Iy |
('] |
v 3
ju 3
[ 1
Ju 3
1Tu 1
1y 1
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Laucksez»

Laboratories, Inc. Certificate

940 South Hamey St.. Seattle, WA 98108 (206) 767-5060 FAX 767-5063
Chemistry Microbiology. and Technical Services

REPORT ON SAMPLE: 9004419-04A

Client Sample ID: Hethod Blank
Date Received : 04/27/90 Collection Date :
Date Extracted : N/A Oate Analyzed : 04/30/90
Test Code : LXTCW Test Hethod : SWB240
Compound Result SOL Compound Result SOL
{ug/L) {ug/L) _(ug/L) (ug/L)
Chloromethane....cccoeoruae 1y 1 Bromodichloromethans....... 1v 1
Bromomethane...cccoceeuriae 1u 1 1,2-Dichloropropane........ v 1
Vinyl chloride.ccovvvunrnss 1y ! Trichlorosthene............ L'} 1
Chloroethane....ccoevvvsnes v 3 Bonzens........cco00n0000ne tu ]
Methylere chloride........ . 1u 1 Dibromechioromethans....... 3V 3
ACOEONB. . cveennnecannarnen . 5U 5 1,1,2-Trichlaroethane...... tu 1
Carbon disulfide........... tu ) Bromoford......coo00eennene (|'] 1
1,1-0ichloroethene......... 1y 1 4-Hethyl-2-pentanona..... .o ju 3
1,1-Dichloroethsne........ . 1y 1 2-Hexanone......onvveneeu.. kK] 3
trans-1,2-Dichloroethens. .. 1u ) 1,1,2,2-Tetrachlorosthane.. ju 3
cis-i,2-Dichloroathene..... 1u } Tetrachloroethene.......... Ty !
Total 1,2-Dichioroethenes... 1u | Toluene.......covuvvnniceee v |
Chloroform.eooveeeseierenne ('] 1 Chlorobenzens............ . 3v 3
2-Butanen®.c.viiaceenirins 3y 3 trans-1,3-Dichioropropene.. 3 3
1,2-Dichloroethane......... VU ! Ethylbenzene............... 1y 1
t,1,1-Trichloroethane...... v 1 cis-1,3-Dichloropropene.... 3 3
Carbon tetrachloride....... 1y 1 SEYren®. .ttt iiiianiiinnann () ]
Vinyl acetate.............. tu 1 Total Xylene.......ovvvaese ('] !
Surrogate Recovery Report
Surrogate Compound Percent Limits:
Recovery Min.  Max.
1,2-Dichlorosthans d¢,.. 79 1313
Toluene dB.............. 85 112
p-Bromaf luorobenzens. ... 82 114

* Surrogltobucoury is outside of control limits.

comments.

See

<\ This report 1 submtted for the sxciusive use of the person, PANNErSHIQ, Or CONPOTALION to whom it is addressed. Subsequent use of the name of this company or any
K mdnmmmmnmwudmmwmwugmmmm This company ScCepts RO MESEONEDIty SXORRX
for the due performance of nepection and/or analyve in good faith and c00rding 10 the rules of the trade and of science.

gcL 04884

CTY0049895

SEA290373



-

Photographic Log
Boeing - Seattle City Light
Baseline Soil and Groundwater Quality Assessment
26 April 1990

Photo 1. SCL property shoreline along Duwamish waterway
(looking north).

Photo 2. SCL property shoreline along Duwamish waterway
(looking south).

SCL 04885
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Photos 3 and 4.

Photographic Log
Boeing - Seattle City Light
Baseline Soil and Groundwater Quality Assessment
26 April 1990

Panorama of west portion of SCL property (looking west).




Photographic Log
Boeing - Seattle City Light
Baseline Soil and Groundwater Quality Assessment
26 April 1990

gﬁ-‘s 3RS y g7 -’\ S -
Photo 6. Typical monitoring well completion - Well MW-3
(looking northeast).
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Photographic Log
Boeing - Seattle City Light
Baseline Soil and Groundwater Quality Assessment
26 April 1980

Photo 7.

Surface soil sample location
area along SCL substation
tenceline (looking east).

Photo 8. 1985 dredge fill area, =ast portion of SCL property
(looking northeast).
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